
o

b1

Appendlx l.

pR(tp01it:t) Pll(x:R,l\l oI PR{r\Pt.('rl\(, \\l} t\t\(; { )t'r: RA'l'l0r{!i:

tcaional &+logiccl s thg r

Thc c:rrcrEH mrrxrili..ittlro (xcurt tncdomllr nlb $rlhrrt dr( Protcroro*. Murf Sutxr Crrrrlf. $lrrh llcr
lrnr cer thg gren.ac'g,1o$ blridmr Eomdclt nnd rncuradlrnort of thc uppcr Frrlcrrrr,r* lirurrgr Supv
timrp Thr Mrlr'r Solrrgmtp h;r bcco orerlro br thr Hntugr Sqxrgr.rrp contpneng ,nrrnh ol
lodrfl'rcxlrr rrxlr rtluri sfc ihc host n,(*r [or li"* frmors hm brrn c"Itfrct thptrtrl

Thc bos*nrn .fi}. c(rri.lll u( 3d0rrEll rlc and bgxre.danri htt grlnrtc gnci:rcs. rrrlh rnrnot sodE

lllsgrocltgc phaacs Wc rl*r liod qune mugco\rtc, l\ xls lchEE ntd (tuan/-ndl Frc8rrfltl.$ (xturrinf
$ rthrn thc bassnrent comnler

ltc Uure Supcrgoup Earsisll o{ qlun,tr rrr, qsrru n[(a ichrsl irlcr.illlod rrrth ok+hkr[c.
1rcrmlnt+rrgrstrrLr *htrl rhr 11rrl {irrnt ultramnf{ l'}ortr nf rrllr nrd lrt'lTr

Thc Xulgm Suprgup c(itil$\ n[ Frhhh crro!!lontr{!5. rtlto{r q rrt,.'t,c, ergrllics. dolomtr
qumz crbonrr raLr and carbonixurrn shalc i.xrlh' rntn*d hr Bihtt o tr nrtif ntlx('
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fftc *rEttBlillE( gc{uLrr(tl 1i'arL' $ubrccEd k drl(ynr.uo]ts }+ l..rbanan iad Llts lllilun firljuo\ Th{
,rc.KUmgfn rrtLr rrcrc crlL'fl,{ll8h shcafcfl anl l.trltrrl dururg Gc Xrbm,rn orogcnr rlrrt lhc st UCtUrC$

rrcrrdrnr \[-SlY r\crc tu]rtrrnrFr*cil lrr E-\U tlrdrn$ dnxlrrrcr irl l.rumdc cugcnr'. rrhrh rcri lt{d in
iirlc nlr[$mrel rld rurfonnnl lrurtrrEs clor5l*J rrr [-rA dt cct[rr Acctxdrng in Hrctrn'l. l9?i,
dunn* lh{ $xcedxls lofilu* ortr.rp 'rr ut lcasl lr:rrr lbldmg rt rrctdl[orllur c1r:rtr nr"t rul,€runJna:il
upod thc Mnrr d(pahrlr.rnd tht'irrnrsron 6l l(rrnnrbhc bconng lxgrnrtrtct t(x{ plxc
Acto(lmg to'r.'lrrbo ct cl t]({Xll. rlE itratrE oph|€ sctlrEr{s't\cru dt: lbrncd ht thrr.rr rxnXorrc crunE -
Ulxrdsn. tnrmxk rnd ile I ulih:rn rrsprchr ch Tlx lint cr ent shrclr ir tlx oldcll ( I l{}l Yat- onlr
rffcctcd tltt ,olntrfiir rrhxh slrru a ptoaltmrnirlrh shsll:tr ltr modvrtr: rip rrxl thc rcrrurxl ctcnl rhrr{r
NE-S\I to E.tA'trcn<t lhrlr ulun5.cr to. \f-h\\ lr..rl.,l !n t'h(. ,xxrlhrrn lrtn or'drc i(.rfubu rlr:l )ti
rcl ([J flU.clmol - s\nchnsl lp|l rrc5 t cnd L,.W lt-r{rrrfllta ilrlcr ruJ lltl qunnr{otmrr:}inc rfln!
rcrd rnatnh }l.S cnd \\\-Sti rttrrlc fll lrrg qu u-r<trtmrlroc rcuu rlxJrrs r ttiul-xrr an qnkc

l-ntrl (icololicel ratting;

Tht !,E$lo$ rrf thc Inftrhr) l-.rnrrru Arcl conrrsr 11! lhrcc nrrFrr lilho.atrntrgrnFhrc rllrtr 'tinrch tllc
llri;flrrlt ('urplc,r. Ttrc i\lur r \uprcrrnrry ard rhe lktangr Srptrgnnrp Tt; rr'rr,-L r rfsp(hflhl'liY
{mamld mih rlu.rrlr s rrc uk Nragncue schsrg tTM\l- of rht MuYg lrpcrgnr+ .ni tlr 0cErnflrtr
irrrurrn *hrch rrc pfi(l- lvtm t lhs IMS rs bchcrfit l(1 bc n*Err:rpho'scd Dfirfirt ol.thc ululbrr
r8txtxr: brlrlrr ck>* to rthrnrli ,, pcldxrlr' Gornr$^jrlrdn- lhcrrtn lxlrli r xirtr n Cr' ccdrtcl I utEh xr dtc
.<rrrrc rrlculuirurr in lmdrlld l tx L rr r$rlaccs rlf, Fc rr':n rr) lhc nri!+rEtttc- ulr icir fornr dr.tr )-fq';
ol tha krrnl rr*L. lrrralh gctlur$ nchcr rrp ro 111; lhc 1]llS tnrhrs rrc tr*h <x ur[rpr utd uderbrn tr
mrcfl lchl3ls. t\iir crtrl<odnn.tlrj dE$rd0nt pcgrrlolrlc rnl.ritxr(,rhi

'ihgc uc frrr.r mann blurr Supcrgrrrr4 agc t k -mJBndlrtc s(trst trth rcltLrl lxlrnurttti trr UK lilfil,tlr
arta flEr ir Chllaltc of the rmnhcarrm bch- dippng r)0 dcgn;c lrorr tft< Kalubu .qrrnnrs srxl- drc
Milu or thc ryrnlleni hclt. drpprnq ir) dqriEc f:fin rhc qtx:l. thc rnarn hclt F[!6ng th.rrrgh l(lgon mrtr.
Jrpplug -10{! rhgrcc +..rrth uhi th,r rc,ttlcra, truthcm hr.lt nf r,rnxrrr (tflIsr x{xi drp. lit lm lirrtlrr xnth

llrc lirr*rr Jl sorrrxl of tdc nrrEncrrE ldrLt urth rnr(l lchrrt rr lhc fiorl rr.tlrd rn cnrct,lkl lltolfirtlrlt
Ensr*ld nurculirr(J{n} tbo rrcclrn xr lhc c(rrE(t. rr.rrc bcts gar thc mclalr rt unrtr anrl lhc pc8nltucs. kl
thf* ,orlc{ lrrdrrlh(rnl'l rttcrrtlco duc to pgnrtrtc rlltl\r*rc{l hds produccd bxllrt(+ltLEauprlc t(}EL
rihr,;t holds dlncruhl trr:rmrlirrc lllfitcf Ill/tlrm
\rht nnd \qulurrt r l()!(l ) rccognr;|o., tlrcc plrar.:* $t'prBmnutc mlctlr$ns fht frrrt Lrro ph;rsai al.s

thn$t dEaordsrt t{, tlt[ lrud r(xl\ $hrlst thc thrrd pha$ rJ({lfs is hxh c(llrcffdlnt rrxi drrcord t \cin6
On tht brsrr tlx (urt trru phus ttrc conrdcrcd to lr-- !|rc fr".cdn rn thc durrl phrr arxl oxll oI ths
rrnr.rdd minc:oh,rltirn ,rrt argxralEd lrrtlr ttx Orrd phrrr- llrr:Lrrrarr ( loT]I nol,lt thc l,rcrrl lrenrnr:l of
rchitl mio xrglrlboltrc tnd prrt,ai urrsfornrurh of ruphrbohtc I.r trk rod chlortrc lq5crt l
rrtlltlrnrntE rlr:ntrur rri cnshibolic trr rrlr-<hl<rtc schrg, $hrdr r,rnsdcrrrcd (rrxtr tlu qltr;mrlh rc(k

Currrer* *ort lo hc uadtlrlcn;
frplolarrrn ts I rL*arrl tirrtr frfg ti('r' '3 thc rl.n. thc rgrm or dle Brturtr\c thought 

.llrcsc 
utofi-c

repcrr':d pha$ oi daru Suhrrirr$ dflr rnrryrcmt r .tnd ronc':p{ lcrtmg &rDcgh dnllng rf rEcct$.r\
t)u.ryrr thc impro+ iq tooB trf +crcncc drd txhuios\ - crphourlrr Bun Dtoh c )crr3 of ccth \rotl-
11rlh lhr lr\tfllnci I lh1rll,cm;l.nrll_u h.{h rrdi

Thc \rr tr nrc,,'rsl'ul c\Dkxorlod rs tlts *rrhh'to rElcgl r! |llt rldl stlgc lhr hrr,,th cfl.loscd groud ln
L.ui.anl uro. <nrcnH occurB ll{rcrE rhmluum-bclrtrq l.sh rraSflctrlt schi{ i I US i ul thr Mutr
Suptlgrory rs ntndcd trr lhr b,:^ l-bcarns quonr{lrmrhrc pctrrtlit!'s Bgod on lhc mrcrnartlorxc
r(rtrs"\s (tt3 rco (iI !N tra (rrrtndn_q rrcls ol'0n gr€frld prftfucrn$ nuncr, pE qlosfirtl han hen takn
rp rn rhc p.rrlpcctrng lrur:rq4s tPLl grontcd tutxrrrl'r:ld:

o



o

lnrtrrlh jcrruorphokrgicsl. gcologicnl $xl rtnxtrual rrappirrg ha:r trccn carrrcd ou b.l lr( rrB trErtftti
olo s llld 0crDs lh( stflIc of rhc lrccn$ orca strch haq lc.rl to thc prodrruroo cf 5r:rrlngxd nrrp uhth
hrq lurrtrq rrn cd ot t nrcdr for rnCr pt(lairon D, lsffhr:nral r$ulB

|'olhnrrtg th. gco.$o.ptxrlo8xrl mrppng. gcocr*kmicrl strrditt hr1c br.r[ tlkr.r q) { yttscmflt
c n!{r!n $rr lrrun+trrd to undcrcand tlx rrrl guochcnrrU\ drrcrrgilrxrl th( tccn* A rr *crnuic ptd uf
dtJom r lo(trn lrtrclr ua$ rcdxcrfl rn snmc tl(.ltffi lir ht lrcr &u n?re*mtrtc S.rnrpk: rrc't tltr:
*rrrrJ a; lO mrrrrrrr and rcol rr'r 'lborrun- fot chc rnrcr[ m{hrtr fr)r litthrxntt tclldrnB bcr} ltrhl }ll
rarrplLr ol lotl *crc dgo cnllcct+d an<.| txnt lbr iurrh e r to |rhfftlon Tlu n:grhf of tht fl}rl
gEochcflrurn lrcrc u .llrEd sn ({t{ItrsStng lrsndous ,oDc. rrhth Gcrnlicldr h:rr plurrd anl progmd
morpkt rIc nrcr br dclrrrtrr c sule\s usgrg thc tcchnrqrr o{corc drilling

M(rcr of ttc * ttpk rcaults nrc pcrtJrng urhflt.trxl rlrll ht sunrr.rllnrc.J allcr chm crrmpr lurcrx

Iltc pkr h.a llrlrqrur ol'Ircsaflcc ol tr.r: l'lcr r* tlvl5 irclc. ml$rx'lrtc {(hr{ j l}rc 11lS Llrgg ll.tg trr
'!. rocnttlisd suhrurfiic .grj :hc laetrl thrctncs lo r.,L rl:tu:rrrr rlxrj and rtrsurr.rj fhc d.pth ol'TM$ u
!$ctmcd lJo bc ltl-lllm tirr opcn l)rr m rnrr8. Tl$ mrBrEt{rrr(tcr tlJrr L.1 h$ trr hc talsn olsn Thrr $rlt lr6lp

ilo* h flrfittl'r drt TMS. lltc urnplurg prrnls shookl bc Sm rimn k, lm or /uu:!t ol"lMS Prl5 *mld
cn)3s th.: T lvt.l o*l r.ur{rnrg r.ls l:nut c otttcrr, ol IVS Trr:nchcr *hi[\J ctr,sr lh( I tvtS /.8!: lrtrcr:lql
*: plot rrr
Prtr r.rl! hslp *rcrrncrt thc dcpth ol mrutrtlrretlsr rxl rocl- t1p..t shcrcnr tht trcr*lu cln hclp dcllrc
rhc rhdncss &rJ c\te$t of u",L rcrru rr prEfiatraci T'!*rEt..Lf cur eqllolh'urtsnt.sr mnxrrlrar:d rrracr rd
rrrll bc u.*d lo ch(tt tlE racr1k4l frr b',ttcr undcrtrndrng i
{ ounrfi6r trf atxfiFltgflr tn ct ilu lrrr phar n rll b< u*cd

. Thc Fr:lo$] ard nrrncralizotrxr ts ussunrxl ur bc Erc $rnc lhrdJ8h llr: $t$k dlincrulrrat*)D incl
r I hc p,.'rrfi*ti'rr ligure for lxnh crncrirld ,nd ben I arc }t$um$d trs honl nrl orc
. t)flllng pos115n5 rrrll hc rlctermrn:d lrtcr th(n doo ir rirnlyr:d .\r [t rotr ttrc tor rn6 c5tt b{

cqtr|rt:|tcd to br tcn+.firl rtxd 1s\. ic\ rlp to {tlttn dcFlh Thn drr:l grlk'ctcd linnr thrs crrrr*m $ rll
hclp dacrmrrr tlr rc*n cs ol'tr'.L plot .. F:firilitn r< lssulrlql rd G?acslrtt bnli in qtu had nrd ffc md tliujrlh/alrrrr pcrrrsui lrrlh
dqdr ard gs*s bctler

Tht pmlcrt llill Lrrolw:

. lhflirr .,)r et'.lcr.ulcd gculogrcll dnrhralard q€u(h' lrcxl r ngrm5 (!f lh. ,rrf,r

Un ltikc {rccrt,c gcuphr lcal ss\'€1 to ddsrrhrrd lhc !.ltrrlrl',rrt hJtgr'$r of thc oulcmtn erxi

ldcnu f*olr:o ol 'Il\lS lrords

'Irtn+hrng lnd prtfrq rd.\ ti l'<v crgXrng nttr rutlmc (xL* txd\

irbsurfecc c.rrrphng b,r drllrog

lfulk rrnglrnl url qxnng of thr t.rplorutu prr

Coaxtcrcrol nrururtl lclir ttr
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